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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND ITS MANUFACTURE 

(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal display element with little 
deterioration of display quality caused by 
temperature variation by improving the 
temperature characteristics of the display 
quality affected by high hardness and low 
elasticity of post spacers or the like. 
SOLUTION: The element comprises a pair of 
substrates 1, 2 equipped with transparent 
electrodes 5, 6, spacers 3 arranged between the 
pair of substrates 1, 2 to maintain the gap 
between them constant and a liquid crystal 
layer 4 enclosed between the substrates 1, 2. 
In this case, the spacers 3 are elastic, and 
the element is made in such a way that the sum 
of repulsion of the spacers 3 and the internal 
pressure of the liquid crystal layer 4 is 
always nearly 1 atm and the repulsion of the 
spacers 3 and the internal pressure of the 

liquid crystal layer linearly vary respectively with respect to temperature 
variation in the use temperature range of the element. 
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if h ^ ^ m^s^^^Tiz V . 
^^^ami^I±t>^^ti^'tiVz:riz^^t'tl<i:oizm^^fi 

^y^^'< t h—l5i.zy<i^-:z>yru'tXL.zX OlEJiffM 

izMm^^^^um^mi'. 

'J ■e-'fl:^*^^ ^ ^ V ^•i'tiij^c^ 1 a^I^«f4 L < 
2 a^W±oa^^t?il;!?> ^ r£ 1) vl -> r > f ^ If ^ 



i>fS3R2Il, 3. 5. 7<7:>^tlfMZim^Wi^^^. 
^:kKc^^mm. i L < «i:-a*S*S3t > o T c c c 

K 3, 5. 7^fpI;^i;^?^(Cl5a^?gB^Ba^^^, 

^^rWL. i£^-:>^^^W'i^mco±^3%--e%cnSMiZ 
^l)I>r»SSi:f SiS^iIl 1 ISi8c7)jga^e^^^^ . 
[ff^iil 3] miiy^^—^c^mJ^Bm^iK :^s&5f@ 
/'^mm=-2 0 0 Oji/mm2c7)iEHTJ)-S> ^ h r^tSi: 
fSfi^^l, 3. 5. 7<^)i^tL:^HZM5M<^WtrBm^m 

[ 'mm 1 4 ] -m-x^-^tii , ±ie-^ios^co ^ 

3.5, 7<75Mn*HCi£»fiO?S/Ha 

[ 1 5 ] mim.i^m<r>p^Kti-±^ o k § f / c 

[ if «3S 1 6 ] -WOSfl^ratcffiS $ txMmAm: - 

0. Ikgf /'cm^— 1. Ok g f ,■'cm-'^0fft)(lT•■ 
^«f3^rfe;-^-^¥Et-■S.X^h . 

COOO 1 ] 
COOO 2 ] 

7?gS (lUT, TN^ga^:«•^-rl> ) tr^'-r f 7-7 h 'J 
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mm-th:^^ imm^r^) ^^v^.tv^^. jsb^b^^^ 

it. mmhyyi^-':^^ (HIT. TFT>#.-fl>) izitm 

\^mw,t. mmnmizn?^.^tifzm.^B> . ^mm.m%\^z 
%m^rifzm^^t-'^mm.^tih. ■z<r:>Wimm.^zjrm^ 
rLtznMm\.zmvi^tifzW£^zx^ . mik'jf'=Fmi\^^ 

[ 0 0 0 3 J L r> L . Zcr)X:> t:-m'^ti:m¥Bm^^m=F 

MMzMLXMm::^\^^iEm^^h. osffiiosia:^ 

mtmmz:is^:^f^<i:oi^m^TyT{^:^'^^6m^izit 
h^^h^hWMmMm^t'^^zh. ±fz. f^±.ii\^t^ 

St-g). •^;\^m(^^—^^nhfzMz§^^<^:^^-^t 

^^^om^m^mfj-t^fzisbf^z. v^i^^^s^^o^s^h- 

[0 0 04] ttz. zco^ o^j:^:^comm^&^i^h 

:HmtLxm&. mm^Miyms^tix^^h. m^mi 
ii:. Wi^^ioiz^^<^wi^3m^^m=F7)-'mm(^m^'nm 
tcmsrffijDL. m^a<o&m^mimmLx\^hco(,zM 
Lx. mmz^^ftKcm-^i^m^x^m'r^yi^xhh. 

zcoij^izWMmzjtmfnx'h o , l T^^ifeimo^'fi: 

. zcr^x 0 \.zmm^rmwi^^m^i-(^^^\±mn 

^rm.cnh(^\.zVc'<J^%mzjji\^tK zj=tyw^. y-xm 

mtimm^7- 2 s i 2 9 5#^i^^Ti5:T7r'^ y-v^ 



[0007] «imi?.Si7)ti7)tc^LTii:. #^^6-2 
1 4 2 44#<&fgCli3l^TX^-Hfe^2:ffl\.^tnv/ge^B 

ft) >:'t>l>¥(cj:0. ;^^-^f¥ii-?^r£^>: LT^'^t* 

[ 0 0 0 s ] tfz. vtm(ois^=F^mi^^Bm-\ ia 

'f-z:mz.tzT9^ < r-? h 'J 9 ::^mmWcco^^^^iz^ 

:^tw^^j ^ifZ. ykm^^^zit^-yh'p-^mzm^B 
^-Tt^'^^^-ti>mrBmimn-ti>mf&i^Lx^^h. 1 

^omtffm t mi'M'^^ ^ho^x <r)mmmt)^m l<k:6 

Xdiz^^co^^mm^r''^^ yLXii<. ISEpja:^: 

ztii^zMLx. mEmmrnxum^B^'-'FcoRi^':^ 
\^itmWif¥co-^mzi^\.^x^^h. zcofzib^ s^^^vs 

occ. PDi.cxii?.m^(,zi^Lxmm-^m.tmi 
i-6^mt i:mi±mm^m{zj: omomtx^^^. 
[0009] mkcoM^'F^miim^B^sm^xh. ^ 
itfKcm^sffaiiimm^h'tjmi:'i%hrzi!biz^m,cox^ 
-^t^-^dm^^^v^^Lx^-^h. ztihrn^'-'^Tf^m 
m^Bm^mTxu. mmmy yrtj-hco^^imt. ^ 
comtkix 9')- yiz^z^^m^-thru i^x,9i^^y 

It S 2r f y ffl L T r a R St S T^* < r U ^ (C « V ^ o 
fLX\^h. 
[00 10] 

[ L J: 3 ^ f i> us ] 3?tcoT N Wi^iBm."^^ 

1 2rfflv^TljJ53-r^. 

[0011] ^-r, S?^:^-i^fS;;?^LS!l^c7)S:'(t:h LT. fE 
?Sb^b^*^^ 1 0 0^^'(S*gTH» 



(4)^2001-13506 (P2001-1355 



0 Si^m^ ^m^. m^^TTCDm^B 1 0 4 coi^mi^i^zn 

[00 1 2] tfz. mi^t^ihmE,^^<^^itizmL'Zit. 
m7r;^i^mmx>^hh. ztii^. i^m±m'Zj:h^ji^mc^ 
i£^r>^com±(,zmmt^t^x'hh. m^BmTmTi^z 
m?.^nfzm^B'^i'mnmzx^iwm^ ^ . zcom^B^f 

^'V^. Z^fz^. ■^Jimco^im'({i^Bh'-~r^^MmzJ: 

[ 0 0 1 3 ] $ ^tc. ^S^^^^^iSS^SB^ea^^. \% 

X9'}- y^^i^t^Wrt^ yr^Th ^ r a X :7 3 y 
"r^^^n^^i^zm^-^htihi, iOCio ^ It . -t yki55i« 
<^fz^C0X^—^:^^^^tL^Ztf>Z^j:h. PDLCr 

[00 14] rcoJ: 9^1SliEP3!JDB#^X^— »f*>A>i^ 
7t^(tC2*Sia-r ll^^«fSl±tl J: ^ 3 >' h h <gT^ 

mLfzX^-^z:m^^hZ>i,h^. m'&LfzX^'-^ 

cni&TimmT^ mfz^^mm^^i?-±Lfz. j: 'o^ 

vo> hyXhi:m^-tlfzibi,zl,t. SPgPT^a^^O 

^z^tx^-^co^^. w&r<c}z^zmmi)^h-ytz. 



It. ^j^comM.^x'smi>zx^<;K(r)^oKcmmtj'^±^::.h. 

[00 1 6] HI 3 ( a) ts:. (ifll;i{^'2 0^) ^0 

m^i^z^ \f h m^a^m^ 2 0 0 ^vm ^mLx^^h. 

mis (a) tzi^v^T. 2 0 6(^, ^^0;^^^ 

[0 0 1 7] HI 3 ( b ) ti. (^Aii-S 5-C) ^ 
ti-^ tC^3 ( t ^ fga^B^TFrn^^^.^ r ^ L T V ^. I) , .1 com 
mBizX^X^»^'^h0 9X2 0 5tm^a2 0 4 
tcrymmt^Wi^t. 7SfB/i2 0 9c?0F^E;!?^'tgjD-rS. 

"yxm^io i:^^t<2 0 2<^^^^jf{±. mm^^-y 
m^^-oi^-zi'^^zo 3!,zj:-^xm^^txx\<-^^^ 
x\ mMLfzp^jimy^xmi 3(b) iz^^ti^xo 
iz^mi. mmu^^^^^^&^i.z]&-^< izr^tLmwM 

[001S]|lll3(b) (O^.^-^Mmz'^^^izM't 

tm^Bm2 0 9itiim-t^. zcom. ^^u^izm^L 
fzm.^Bii^±i,z7tco:ikm(^zmhzt7)-xt't. ^co^< 
t^^^^^i^zn^n^tifz^t^^h. ^<^fz^mi s 

(c ) (.ZTsk^tL^JioirZ. i}yXW^20 \ ^i.lf20 

mx^mzi.hm§M(^w^. mii(^fz^. mim<r)m. 
Mzm%'k%\^. ^cojsm. ^fr^^iimmmz^\Y:fh 

[0 0 1 9 3 \.mm<n'^m.^.'] iu±ot«*(^jofsjg,^. 

[0020] ( 1 ) T N^- Y'm<nmsM7m=^\^z^^^ 

[0021] (2)TN^- KllcOvSaa^^^^^CT^ 
^j:i^^mnz^h'c}VWd^'ycr>^^^z^^LX. S?ga# 
[0022] ( 3 ) ig^^^^^S4M?SH^a^^^^ r m^SS'Sr 

[0023] ( 4 ) x^-^mmmis.com-X'^x^- 
[00 24] if.%mt. }L%zmkmh(^wkm\zm?i^. ^ 

[0 0 2 5] tohi¥L<(i. 
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[00 27] ttz. mmiSLS.sBi^zi5\-^riS:^^m&Rr/ 

[00 2 9] tfz. T^v^^y-^ho^ xmm^LKit 
[ 0 0 3 0 ] Ht^. ±.B<o^m^m7mi'z:mA'rhiim 

[00 3 1] 

[0032] :^^^MC0d ibim^ 1 iESc<^^0«i^. 

commm^zmm^timmmmz:-mz^.-:>fzi!bcoii^::^ 

^-^t . mmmizmj.^rLfzm^Bmt T^-thmsBm 

[00 3 3] J: 0 . JSA^^^^cOffifflrSS 

[00 34] 7.-^-^ciiiS<:^)?¥'ttrfi-4-f 
CiiS^I- hZt t'^'^m ct^h. t'^t^hWi^^.i^-' a^iPa 
[00 3 5] ?Sa^B;i>: LTJi. TNMJSa^a^, S 

[00 36] ii^xi 2i£iicc7)^BBi3:. if-RXl 1 letfciOTS 

^'BLLmiBm\HS.i)^'^ti^'fi 'J :=-r(cS:{[:-f I) ch ^ CIS 
[00 3 7] lM(Om< . :^^'-^Rh'^m^Bm\^Kt^^ 



[0038} lf*Jl3ieS<^^0fl(i. -M-OSSSCE 

'^i.zim^KS: bmL^^zt±mm,fth. 

[0039] IMmmz^ 0 . i^rST-c^-tr/USco:^*^- 

[0040] m-^.^Aim^wm. m-m^n3%mcr)rx 

-^^Z/?Sa^BilrtE5^^"^rL'f n U -TCSr^t-t ^ J: Cfif 
[004 1 ] ±fe«EK(3j: 0 . if ?grc:0't:;u/p:c7)i^-l$ 

[004 2] ms'^^5im(^^m±. -w^^s^^cs 

«ra l^zmx $ tifzm^e t Sl'&^it^i^^ ^ «^ S rl ^ s 

t s?ri5?SB^B/i^rtff ^ (om'^mi^zim'^m&tm l 
^^zti^mti-^. 

[0043] ^Mm&co^^^^^mm^B^yjkm^x^h 

ti^i. imiM,^^m\^f.z^^^xx^-'^±i-mizw^m^ 

Ztt^Xt. Wr.§xSL<^^k.^WihZtifX%h. 

[0044] i*^3S 6 im<r)mi\t . if «3i 5 leK^K 

it^hXoi.zmA^tix^'^hz>znm,ti-h. 
[0043] i:ie(^*D< , x^—^m/m^Bm\^J±t^^ 

[0046 ] If ^RJS7 Eife^o^s^ii. mmm i « 3 , 5 

o -t X C J: 0 ii t \^hZt^:Wmb't 
[00471 Jiiemc J: 0 . X^-- $ . ^■'^ 

mm^^^^Lx. ^m^^^ittrn^Lfz:^^-^^)' 

[00481 if*«8ia«^^9«li:. mFi2;^-<.-^*\ 
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[0049] im^9i?M<^^mt. mmm 1.3, 

(CffM S fiT V ^ -!> 1 > i 1--S> . 

[00 5 1 ] iijRii 1 oim^ri^ms.. im^-^ 1.3. 

[00 52] ±f£ttfi!ctzj: 0 , ^m-tlW^^^n^l 

10 0 5 3] tn^m 1 1 leigso^ajfi, is3?:i 1,3, 

[ 0 0 5 4 ] ^ . 1 2imco%mi. fS«iI 1 

- 6 ?-&^iEfflt:J> 2. >: 2r#S >: ^ , 
[00 5 5] iieniflitC j; 0 , X^—t^^$<^j^^z: 

[00 56] imm 1 3 leigco^Hfljs, m^m 1,3, 

fc7)^^®g*>\ :*:B&5<l/mm2-2 0 0 0ffl/ 

[00 57] J: 0 , x-^— t c7)BfigS?S<7)^- 

[00 58] 1 4iSi!a£75^aStj, if3<iS 1.3, 

5, 7c73f5IiX*HCiei2<7)?gB^B^*^tCfcv>T, miex 

[0059] ±iefltjs:^c J: 0 - ffln^*<i6)±-ri> . 

[0060] IS*^ 1 5 ISSccOffeBfltS- iS^ii 1 - 3 , 
5, 7^0f5iix*Hciei)i^O;3la^BS^^^?^(::ijv^T, gyieS 
b^bS^tj i*iJ±*>;^B& 0 k g f c m 2 ^> 0 . 9 k g f / 
c m 2 COSH(C J) i, w i: > -r , 

[00 6 1 ] x^-^^m&^m^im.Tf>i >^ii. m 
[00 6 2] tt*^ 1 ei^tSLco^mt- -*fc7)£K^t; 



it:frfeec*j 1, -**<?)£^<0'>t' < i: i —n''<zmkcr> 

SgO. Ikgf/cm2-l. Okgf /•cm2J0E;']1l 
X-m^rS * tt)- (c}f I. Ill i: . h ^ C h r ^f ® 

[006 3] StS'vOffE:tlrM»i-r'l.^<3:. 0. Ik 
S f c m- i. ^) t /J^$ ftfliS , X^—*ri,z^^^mz: 
^t^-^llbt^X'^i". 1. 0 kg f /cm^J; 

h. 

[0064] 

[0065] ( nsftojg^. 1 ) 1^ 1 imn(r>mm i ici^ 

l.?gB%^^^?cofSB§-ftLJ^olff®Ilt-$)S . ?gB^BaS^^ 
^fi, -S^O;!?^;^^^! , 2i:, S«l . 2PBlCKg 

SI. 2fStc|tA$iXJt?gB^B/i4i:S-^-r?>, ;^7XS 

SI. 2i^mmui. ^ix^timBMrnms . emm 

^tLX\^h. f^. 0+, 7{i:^l. 2^ia^L?gB^BJi 

[006 6] |f(fe;3^-i— ^3{i^tt$-^-LTfe')- nSa^a 
^m^rcn^mSJSJim {3|s:jlM<73^HirJi0' ~-S5 

• ) n^zii\^x. vmsm^bt£'>x\^^. eb*>. ± 

flffiex'^— f 3<^S^;'3i:B>rEvS#a;i4cOrtSi:i7) 

jj? 1 %&x-h o T ao x'^-Hf 3 mfm^nm 

4 rtSA-'-e fi-f - Tiz^<t-r hioizm^^tix^^ 

■t3*^'iSgc7)^'t4**-tl./::i6, tit^mm<^:^^-^^ 
^ L '^tv »SJS(cg^-t C i: 1^ & , o 

§ , ^^na^afir I*lJi-t I) >! ^<X-^ h . 

[0067] wTit, ±simgL(r)-imm9fm=F(nm^:fi 

[0068] .^fe^, ^^*^:l5]a^7>:;fi£^cs-:>•* . mmm 
s 5 . 6 A^jg)* * rtfz -^comm. 1.2*: !> , 

l'^-C•■. SSI fw-X'<-+^3^?Bf!^f 
[0 0 6 9-] x^-^3cr>m&1fm^m2?:0^.LXM. 



(7) ^2 001-13506 (P2001-1355 



y/N-^ Y-\tW^s.x-<-^7:m-^{zm^-thmiX'h 

V ^ y^.Slg 1 ±lz^-co U i^x h ^ 1 0 r JfM 

"tl) ( il2 ( b ) ) , ZiX^ . ^mm± 5 0 0 r p mT- 
Sfi^fel^OfS. 1 30 0 rpmT-3 0^'J'fBT> L/-^. Lt^?^^ 
fit-. 8 0'CT-3-5frBiry^<^~;^r^To7^::. $^ic[32 
(c ) iZ^.'tXoiz. -7X9 1 1 zrm^^fzy ^hOV^" 

^-ffML/lv... C^Kf:^OUVS[§|t?£;J{i^ 15mW 

<^mmx'U. aT(^:fimv;^^-'^izW'&i:n^Lfz. 
[00 7 1 ] ^fe-r. LTfi. lastc^f ct 

rc. 1^. 03 (a) l.t^^^BLfz^m^^^-^^^^ 
L. 03 (b) «»tt^iB'tl>|ljc?)4t^c7)x^— ^fSr^ 

4^ 3 B i L < {i23:ftli:yt 3 C 1, L < 3DKc c 

^ 3 r h ^ I) ^ = 

[0 0 7 23 m~irZU. m4(.z^^'tXoifZ:^^-^3co 
f^gp 9 cO-SP 4> L < ii^gp^ 43S4it^tC"1->g> Zti^zX 

[0073] mHicii, Ui^'x h4'tw3'JU^«gi>'N-^:^ 

[00 74] mSHtlii. U z^x hcrim^mi:Tifh-:H& 

x:hh -. V i;xh^c^mim\(r>m.m.i:T^^hztX'. m 

[0 0 7 51 m£(i:X^-^fS^fa^t^r/h^<'9-|>:^fe 

X'hh : 

[00 77] OT^7){5i]T-ii:, ±iem-^:oa. fiP^ . H 

:^lti^ 3 Ccoat^x-^-t^ 3 ^tz^-^lzr>\ ^X^m 
-th. ^WWjimMt. y^V')V7yy<-Wk^zi. 



•m^^^^tc^b>%^•tt . ^li^iB^Kflg^llH^T- # J; '3 
^h'i^'^t'^hh. mUt. [il5 (a) il^fi^C^. s 
raT-ffE$fl-CR)f^50-fe/U/5^i:t'o7^jI2I5 (b) (c^ 

-^il. fe*;^-^-' ^<^iS$Ji:m ncSiB^ix. 
^^${3:m 1 X'\t'^^X^--^\tm^'^i^^MXhhZ 

ht-'^^Th'o. ^fz. mmizmmi^mmm(^^::k:^^m 

m2<Hi ) iz^^n. Li)^i, z<^m-^i±m2xnti. 
^tx^-^it^m^m^MTh hzt t^'ifMX'h h . - 

[0078] ±ieio#z:^ics-:5 i= . :^mmcoBm i 

'X^3 0 0myrnm'^ttchXoi,zmMLfz. Lt-h 

\k. 2Q0'cco^js.x-7f^xv'<^'-9i'^'otz. mz. - 
-n<^w^(^w[^mzy-)v^i^^w\'rh m3 

n&s, enmii, limi^^^^fz^xM^-tw 

^.LX. l^-fmumt^^h (113 ii) ) . ^(T) 
tk. iy-/l^M7(0-^izmi1-i^tifz^}ixn:^'^. —Mco 

sffii. 2X'm&^ixrzmmz^^^em^i:^<ixL. 

[0079] 'tJUmz:¥mcomt'tirz^(^z. ?S 

^Bm^^m'riiWK'th . f^EilF rO. 3kgf./cm 

^^bifz. zcom. x^-^3i±wii^mco^mirZ-^ 

[ 0 0 S 0 ] IMJimz^ Oi^igLfc^SB^a^.T^^^iO-t 
}i^m-lt^mm.A , 6 rbO^O. 12Acmr^# 

hZt t'^X' ^ . ?^a^a^^^g^?IIS14-^n yy^yxVi)"^ 
±®^z\^±.Ltz. Zcom. mmM\>zl&^Lfzx^-^(r^ 
'Si^(r>^nm.tf^A. 1 OjJLmX^htZtt^h. zay^. 

x^\tx^'-^cr)-^f)m^-^^mThhz c t/hf^^ 

It. ±M<r)mi.zm&^fihL(r^X'\ttc< . mMif. 3^ 
mi.J.J:2 OAimlUT, 3 m 

ia±2 O/amUTs X^--^<ry^m'^m.i:)^5m/ mrxx'' 
W±2 0 O-Ofi/ mm2OTT'^>nff , X'^— 



(8) ^2 001-13506 (P2001-13 55 



^-r^^^f^z^^^xh. Jiimnmt^^^-^izmth 

mmtj'^'^XI^tth. ^S^::'^^-^<:om^{Zlt. 9mcr> 

.'" m m ^ aTXhtlii. 7.^—^ij-igm^'it(Z'\-T;^^Z]B 
itiX' ^hb^^o ^m^^n-r hZt -f^-y^^^E^lz X-oX 
WlZ^tiX^^h. 

[ 0 0 S 2 ] ±ie^**m^SScffi{i, ^^-^fi 

t^nrimnm^m^^fz^'tizh-^xh . ±.ii<^r^ u 
±Mdt mmi^zx-^-^msLS^^tiz+jff^z'Mmx^ 1 1 

[0083] <J:v^•C^ ±i£:firi£C J; Oim^tifzWi^Bm 
7r«^€rma3iJ^o-2 0' C</)^irZmnLtz. l^XT. 

me^m^^^xm^n-ti. me i ^ ) imi^^com^s^^^ 

l,t±Xtjmi±'ScmLX^^h. 06 (b) mSi^TT'iOfS 

j^Bm^^mTcom^?:^s'rmxh^. m^Bm4f)mi^TX'' 

[00 84] ±l£;^i£CJ:Of^S^$n/c?SH^aS 
$r 2 0-C;9^A>4 O^CiOSST'^fB^CSL/i. l-Il 
HT^fflv^-CiftB^-r-l). HIT ( a) . 117 (b ) . 

0, ^mMzi^hm^Bm^=?-iz±t^m'ik±(^^itiz 

-^^^xim-Th. 

[0085] ^-t. [17(a) '.^1^ 

•ci^2 o'C) ^m^i^z:hifhm^Bm9r^m^(^^xm^n^ 
-t . z co^Mxn . ±^!± h . m^sm 4 com^ i . 2 

S:^)7Vmaj;!;*^2fj!:^;<f7XS^l , 2(cSD;f:>0> 

[OOS6] !17 ( b ) (C. 117 ( a) C0^?S^^C7)3? 

^Bm^^m'^zrmmi^mcry^mi.zm^ tfz c^^m^sm^^ 
m^:r)imi:^^Lx^^^. z^^mxu. mmzX 'm 

[0 0 87] *^MOff^HStC*^i.^T(l. X^-^3co^ 

mm^mti . 0-10. ox 1 o-m i/k) . ?sfe 

Ji4i^r?gB^B^tt4i7)^r^fgi5^{3:7 . 0 x l O"'^ ( 1 -/ 



"^(^wmz^-^-th. 

[oos8]S8c. -%±%z<r^-rxcr>. {&^B^m 

4 (O^^S. P i > X^—if 3 COK^Jl P r t (Dmi^^CO—m 
i:yr^-t. mmizi^^^Xiz. :k%&ff 1 • 0\^%i / 

igTrTFt", jflf^ii, 0. 3 k g f /''c m';i?^o 0 . 7 
kgf /cm'^^-(:-<^IESI^E:^Pr^-9-, ll$«L 1 
it. ?Se^Bl4tCj}ai:>^E:^-r^'io^^Sa%;i4^(^j±P i 
r^T^L. -,^.ll?iL2i5:X^— t3 63jQ;b-l>ff7irC'2^ 

WT. #{wEiSJ>:C^0^X^-^3^S^^I^m^CA^ 

C00S9] ±ie?^J^Sffl(C;B^^T{i:. i^B^B^4^F^E 

^eM 4 ^f^JI h 3 C0R^:h P r i: C J; o T:^m 

X^-'^3 0R^:^:P r{rM^"^-r^:^^\ *:^] 
CS^it^aSSffl ( 2 0-C:?!?^^6 O'C) Tii. X^-^ 
3ii1^ifZK^:hPr^:^'th. rtc^^. SSI$^^TV^ 

i>x^-^f^. m.¥Bm4^(r)\^tzhnx'^(^Km}P r 
\,zx->xt)'yx^m,i . 2^nmt-'^^i.±,{fx. sm 

^tifzm^i^^^h. ^me^tc. 117 (b) \.Z7r<tii 

i--fi^^7^zii->xm&^ti^mm.u^uxn. b 

[009 1 ] 117 (c ) JS^B^*#^$:I17 (b) 
[17 ( b ) tCTF-r J: 0 C^Sa^«cO?gB^B^*#^r 

-npr\tmviirh. -ttch-h. m^i^tzm^BMA^t. a 

vxW^l, 2tX^-^3hf)-%\iZ^^f&)^^^t-ioW^ 

f^m^:hzht£<. ^w^mzn-\izwm-h. ^i*hL 

T. mmM:f)^hm^^td'Z%'^Xh . mi ic) CZ9R 

^ix^xiiz^ ^^(^zjtcoim (mi (a) ) izm^. 
[0092] mm^Bm i ^immt Lxm^^m^^^ 

-T^vSSm(cW-ri, X^-^(D^M^Wi 1 4 L , 

m 1 5 \,z)mm<r)WLiBm 1 5 1 coi^s^ x^-^ 1 5 0 
mikmrnrnzmtx^-f. <mA. 
{0093'i zcozt^t. mi5^zi>^^rix^^i. 

^'SfSS^S;tSh. Oti^oTL^o. Zix\,t. 
±^%<r>x^—^t^^WLt^hn.ixX^^hZh'k^^. Z 
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fz. ^hi'Z. ±EfS3fl(c^v^TaSESlr2 0r— 6 0 
'CcLfzx^K :^^^M^(^mmTiMizJ:tii£. 0^C-S5 

R^TJ p r > L . -^-i-i >>c7)fD;6^-:^.^E > # L 

V 0 :^^m^^mtm ^ti^zti'Z^j:^. m^ji. m 
^Bm^^m^Fizummzj: 'oi$.m^mi)^mtc o . zcoi^m 
'^immmxM^^^^'^Kc^'^'W^^h^ : fzt;H£. mi^ 
x-m^^^ztt^^^^:^—r^' 3 >■ x in a ^ 
i±. itn^mkELttc^:f^\ ztiiznix x^-^cTM 

^^xhh. mz. y-hg/N^-vi-yinyt:^— ^ffi 

hZtli^j:i^^-:>fz. tfz. m7r:m2:±thZtLti:ti>r> 

[00 96] :$^^mc^mB%m^^m'f-cr)mi^^- Kii. m 
mzx-^x^^^m^\(^mmz:m ^^i^hmi^^t- \<xhri 
{3: sofsj Kphmf^'^-^^x'Lx^^t^ mL^ ^^/umm mt^ 

Wt^tl^lPS (In-plain switched ) ^— H\ TN 
^r-K. STN (Super Twisted Nematic) ^~F. ^ 

im^m^B't- vmzmiz^^'h'^h^.. m&^^^-fu<7)^ 
^ 2: Lftffl-t >: ir^x-t h . x'<—^l^^^^'S^z 

mLXlt. ■^'m^cr>mmX\t . ::;^Ji 3 0 0 H/m m 2 ^ 
L7'j;q^ :^.:jil OM. ''mnri2*^o:^Ji2 0 0 Ofix^^ 

wmz%im^xhh.^ zam. fMs^rt/j^^ 

^ < ^ ^ L X . ?¥'S^^^s#^iE.tJ r ^ ? < L T 

■^fV%^i^—\iZ^^fz^\.Z\t. ^L^t3EPSPB^t2{i<l^ 

^■^?i;i^^5^c7>-t:/t V V- r * L" T L ^ 9 „ C ^ J: 9 

Siii^^ax-J) ^ . ^ . JBlS^^S*^" 2 0 0 0 fi/m m- 

r .^/l ^i) t . WkX'^tX^-^cr^W^mmmt Kcl fz 
m&T^m^Xhh. ztiC:>. m:<li\t2:'i^hrz^Lz. 



^^m^^-tizthm^Th^. tfz. m^(^z^^^x. 

[0 097} ±^miif^mmx-l±. 7.-<-^(7:i~^h L < 

^-th tMz . mB%fin ^ mumiz^i 
xt^jzmi^zts^^x. mimsizi^-izo , sksfyc 

mm. W^Kcyz:Mm^t^hZtlzJ:0. 0. Ikgf 
ycm^^i)^c^ 1 . 0kg f /cm^-^-r-c7)i^— t*l¥E(Cj: 

-oxh mmizmimmx-h ^ . 

[0 0 98] ^hUi. :^^-^co^^mmi:i3$^h 

coi^z . :^mn^mw^T(>ir<^.jum(^w^mx^mm lx^-^ 
m^Bm^T\^s^cr)m^Bm4co\^j±cDmmizxn 
imLxtmL^iK:^\ z^m. m^gmAco^Eco^ 

^ohmit. ±J10. 1 kg f /cm'?^)>i^ 1 . 0kg 

f /cm2Tj)Ti{f. mmzmi&'^wxh^. ztih^ 
mm^hxu . ^/i-m^^m^Bm^mmiz&mx' # < 

[0099] X^-^mAt LX . *^S$0^ST13:. 
L < tiTK U -e- T a ^t'&^^jc J; o T i> 

[0100] tfz^mm<7^mmx'\t. iimmz:m\^x 

[0101] ^y^. *^5S^^STii:. ii'^yX^WL^m 

F ^ ^ N- I^^ScO.t^ 'j V 'J n >- T F T£*^ , ;^ o tCi^ 

'J U 3 >' T F T £^ . ^ Z-^^mM^^;^ 5: ffe^T):?? ?S T 

FTP D;t'^?fM ^ix/^ "Jg^MT 7^ V ^'-v F >; 7 

[0102] tfz. tr;^^ — 7 ^' /W^— i7)B^ 

^(r)]E^m^zB^LX h Z<T)m. ^iXo^-X^- 

[ 0 1 0 3-] ( mm<^mm^ 2 ) El 9 ia^jfi^j^.Hi 2 i^zm 
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Kc^M'!&'¥-6^^mm^Bm 2 2 ^mttz^^^^^^mim^B 

2 lit. 3<^7C&'^^t-iffl§#:c7)^I3tr^-ri.S'5]^^'^^^^^ 

X'hh. m^B2 o(i, s^^^v K u 7x 2 1 *(C7Kmt 

iSs^a2 0>;^^^*r-7h»;^X2 li:<?0*ait*«i:. ^5i:> 

[0104] X z>^J:m'7r=f-jf^m.m^Bm^^m'=FX' 
*^mt&mm2izmh^^^»Wimm^Bmyfsm=Fit. m 

-TS:mj:m^^sh{}Liw.-oz tt'^x-^fz. ttz^smm 
^B^r^xru^ mmTh^mi^mmm 1 or;^^^ 3 5r 

fz.t^^. ^^i'^^m.^nm2 2<r^\m\t. ii^^sj 

mizm^^mma^ t m^BWfAcoW.^mA^:M?^<iXmz 

J: 0 s«raci5E« L . %mxi^m^m<^mm^zj;i n 

Z c (z J; 0 S^'-^^-ScM^ga^B/i 2 2 htih. 

[0105] :^mm<^mm2xirmmmmii^;^y:^m 

r ffl V ^Tt: . X -y ^ y t^mM ^tifzT^ 

izttm^n^iLt^i'mr^^ ^r-^h^} ^'xsss^:^- 

[ 0 1 0 6 ] ro i; X 7 > 3 >T ^ .xru 9>iTX 
^-^i" ti-^mmT-i^i^zrmm Lfz^T>m^f5:vm^ ^ ^tt 

^Zti^h^. zcofzi^. TFT^^')ifjm&^irifzT9 

tzbizx'o . Mzi^ hyxh . 'mf^mi^f:5^mx\ 



[0 107] (IIJ£c7)?^^3 ) m 0(i^Sg^7)^®3(C 

t5 i> }S,^Bm7fsm'?^<oTimmxh ^ . ^mt(^comm s co 
fgH^a^^^ix. mm<^mm2TimLtzm^'=?'^nm 

^^sBi^m'f-izis^^x . y^^-^co^vitM^^ntmm 
^j^yi.zxim^si.yt-±^zh. ztii±. ^^^i&nm 

Kc^^rzibxhh. z(^rzib. nmcommxiti^m^Si& 
&m^x'i'^-"&zmm'r^'jdm^^xh'ofzi)^, m^-^n-T 
ytWimm^Bm^sm'f-xis: . i^^i^mmmxi^-^^mm 
'r^^i:^W:f)'^hi>. ^zx'\ ^imm^nm-t^fz^. 
mmmmsi'Zi^.hm^-'f'^^mM^Bm^sm'f-xu. m 
niEmm 1 ^ g^sH L fz:^'&xx^-^ izwii 2: n 
^--tht^iz. m-^m.mmx^^-'&^nm'thmj^. 

n^^tii X di^zm&^tix^^^ . mtii. Rii4^<7)x 
'^-^xhtii:X9^Dcommi:mw<r>mm2 x 0 h±t 

. m'^<r)%^'f^'jf^mm¥Bm(r)^ t 
I). iD^. -nm^^^z-mjh-^mmvff^bWL^BmA<7^^^ 
mA'^m'^&xm^zx^mvm^zjtmL. tmjL\tm\' 
^(T^^m^zxn^'jf^mm^n^^'^x . m^Btm'i^ 

i^hrffl^SIS^t^C hCct 0^S^^^^^S4SJSb^b12 2 

10 108] WT. ^mm<:omm3\zmhmi'B^9r.m=^ 

[0109]I110 (a) .(210 (b) .mo 
( c ) ^#BgLr . \:XTlz%m^i^m^it^zX 0 . 

mizi^.hm^Bm^.mf'iz^ i; i>fS3t±o^sh(cov ^xm 
[0110] ^-f. mio ( a ) (^zm^ < ^nmcomm 

•r.> Z<7^^mXi±. ±%Ktm^i^m2 2<n:^^y y.mwL 

1. 2i.znT^E-^ (WT. mrBmco^f±t^^. > t 

[01in[ai0(b)tZ.[lll0(a) c7)^^B;yt.^ 

^^^H^a^TF^^r^?^ {:^mmmmxi^8 5''C) izn 

(i. Sd^^CJ: '9?SB^B)irtE;6^tM^DLTv^^. -^^m^m^ 
^.ClSH^-Ci5:7.-<— ^3^?tr^(M^(i7 . 0-10. 
0 X 1 0-^ ( Iz-K ) , ?gB^B«f4c^li^f^.SJ:ti 7 . 0 
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3 Ri/m^-'r^ h')^X2l (r)Wm{m h ^ T 
^ . JD^(-: J: ^m.i'Bm\^&<r)mwm¥s 2 0 ol^(cfS 

[01 1 2 ] I2!l UC. ~^x^E<:0Tt:-i7:)???B°Ba^^ 

F^SP i >7>^-lf30K^:tJP r h^ligSiO— fi^iJr* 

^T*!). ^f:. «*4 {t2 0'Ct^^6 0'Ct.X^com.m(n 
aJSTr^-f, j^fWi. 0. 3ks f ycm^:o^ii>0. 
7 k g f /cm2^T^iEH:7)|i:t7P^^-r, t'i^, * 

0. 1 ks f ■'■cm^-;6^*^0. 9 k s f c i^Off 

*fi®S^>7l^ 0 <DX^-^ 3 COK^:^ r #tc>^^- V 3 
[Oil 3] J:iE?SiSKffl(cioi.^rii. m^aM^Ki^x 

h x^-tf 3 (^K^:h P r i: Cc J: o T^^tc Wtt 

[0114] i&mco±mzitmLxm^Bm^^E^^±n^ 
mi^z:hi'fh2 0'C'^6 0'c<7)^m^^&mxu. 

-^fii. ?Sb^b^2 2^<r)^^fzhff^X^(^Km)P r \.Z^ 
-^T^'^x^^gl . 2rWJ;^?^i^fflL±vfT. ff^^ii 

tz^m^^^^i> > ssms^iw. HI 1 0 ( b ) c^-r i ^ 
mt^'^mz&t^h .... 

[0115][110(c) (CifiS^TSS^SrH 1 0 

( b ) iz^j^fzm^i^ms^^'h'^i^tX'-^.mziSiT^^^^ 

ttHSr^-Tc Ell 0 ( b ) iz^-tX 0 izMiEi^^coM^B 

cr)^^iiPri±mM't6. -^^^ioib. mw.Lrzm^Bm2 

2t^. ^'yxm^l, 2tX^-^3ct-mzm^tLti: 

t^'^m,mth. zcntz^. 7gB^Bii2 2{i. ^mzx-^x 
h: ^^Wzcix. m'^s^^mi)'h^Mi'zm'<^$tifz^'tx- 

([110(a)) izmi. 

C 0 1 1 6 ] L L X^—n'i.zmiii^z:m^^'^i'ftii,^ 



[01 17] ^fz. ?SQ^B*iKST^^SSrf£^ (f^^Ji*" 

^\ Z(r^^^X'i:,. mi0lz^'tJ:o{zx^-'^3<r>K 

^tiP riZi-oX. m^sm 2 2 cr)J?.^T c :o^'-^(If^.r: 

x-ox^^mzntx-th. 

[0118] Wicoi: 5 CI. X^-' ^ 3 7:?^Wfi0^(CffSI 

c7)rB^Pf:5t§^M^t'^:b-^^;?SB^BS^i?<^T c <?0i^^ 

m^m'TT. -n(^mm^}ihhhm^m^i\^tfzm 

Lrzi)\ :^mm<^mmcoii^Hz. mtiz. mmm^coft 

2:^thKMmcr>m^Bm7jkm=?'^m^^hztt^xt 

[ 0 1 1 9 ] ^Tt:. mmcomiBm^^mi'^m&'thrz 
^^z\t. m^mme<r^^^i,zmmmzm\^tifzK^m. 
®^is^t, ^ti^c^Kw^mzTFTm'^ti-^mK'km 

CO 1 2 0] t.fz^^\,z. }z%mmz^\.^xit. asig 

m^o'a)-C:>s5'c}iLfzi)K m,ikm(7^ns.}ix^-^ 

[0121] tJi±. i^%mz-:^^^xim^^m.m^'i=i->rz 
comm ttx ^m<ommx-^ ^ti^xo c-^a^^ 

-7 h i; ^X^i^zm^Bm^^^-th N C A P ( Nematic-Cu 
rvilinear-Aligned-Phase) W^cn^ftio 0 IZ . 3IS!ffi^?F^ 

f&^^^^B^(rzm^'^it^m'^3}X7tmB^.h Kim 

^\4timmz'n^^i'th P N (Polymer-Network ) ^^rffl 

V ^x wimzmm^nxh h . 

[0122] tfz. ±.im^<r>mm2 . 3X^\,m'rrl'w\ 

%mtWiikPim<n^^mA^^'S:&xm^zx nmi^B^^^ 
mi^n^zx^LfztK nsrfx-m^B^7f^m^mz-m-!n-i' 

[0123]^/--:. iziimmmm i - 3 x-it. -n^ 
mw&^-'^<r)'^fvmz%-^tzisb:}rti:< ti^-^^mm 
mmnmmmizwii ^^-r^x^-^^m^ix^^h 
tK x^ 7 ^ >' ^"mTKc yti^fj^ ^ tifz T ^ X h 
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h 'J 7 X SS^SC* h ¥i:B 1 h r a 7. > J: 0 la] 

[0 1 24] ^/c, ±ieil35fe^^gfl§l--3Tii:. S'S*^ 

[0 125] 

i^^m^iD^^-^i^^m^L-zisKztiz^y) . m 
[0 126] tfz. ^^-"^^mtmikm^^m^^rm^-t 

[Ura^O^m^-ISBfl] 

[HI] HHfe^ff^^. 1 (CfS^?Sa^s^**^^iS®IllT"$) 

[[12] ^M^ff^-^ 1 iz(^i>?SH^B^^^<7)$^3txs[a 
[Ell ] 



[US] mmcommii^zi^^m^B^TT^m'^^^rmiSiti^h'- 

20' C(DmmizmmLfzt^cr):^t^i:^B^^;^f^i;^cr) 

*^o[ii:-j) ^ o 

[[18] llj5S:0®.SlCfS^?SB^Ba.T:S^CZ:fev^r. - 

[[19] mmmm 2 tzfs ySB^a^^^^JosfMiiT-j) 

[dl 0] *JgC7)ff^S3tCioft^?SB^a^^*^v2iol^ 

[di 1 ] mmmmsiz-Hirf^m^B^TTim^Fizfs^.^ 

coK^-f] Prt co^f#.^^^^'^ yxh h . 

mi 3] ^^mcom^'-'f'^timm^Bm^.m'i'^ztstf^ 

mi 4] mmmm 1 (.zM-t^itmrncom^B^^'F 
i:mi§it^^h40' cc^miSi^mmzmnLfzt^co^ 

mi 5] mmmm 1 izM-rhitm^icom^sm^sm'^ 
t^z^ or , -^±^coTxcom^e^7m^^^^(oi§i 
mmmxmE.R-(/^&^tihm^(r)m&mji^zp i t:^ 

1 . 2 : 

3 : *f 

4 : Wi^sM 
5.6: liB^SS 
7 : /HP 

2 2 : iS^^^fficM^gfiii 



[[14] 



34 ? f 1 
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[m2] 



<b) 




[03] 



3 ^ ■ A 



(b) 



— I- 



3^ 
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CI19] [laio: 
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